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Description 

[0001] This invention relates to a gas turbine engine 
combustor and is particularly concerned with the ther- 
mal protection of the combustor wall or bulkhead by $ 
heatshields and specifically the miniflare associated 
therewith. 

[0002] Modern gas turbine annular combustors are 
usually provided with a combustor which is of generally 
annular configuration. Usually a wall or bulkhead is pro- 
vided at the upstream end of the combustor which is 
suitably apertured to receive a number of fuel burners. 
The fuel burners are equally spaced around the com- 
bustor and direct fuel into the combustor to support com- 
bustion therein. The combustor bulkhead is therefore 
usually close to the high temperature combustion proc- 
ess taking place within the combustor making it vulner- 
able to heat damage. 

[0003] One way of protecting the bulkhead from the 
direct effects of the combustion process is to position 
heat shields on its vulnerable parts. Typically each heat 
shield is associated with a corresponding fuel burner 
and extends both radially towards the radially inner and 
outer extents of the bulkhead and circumferentially to 
abut adjacent heat shields. Each heat shield is spaced 
apart from the bulkhead so that a narrow space is de- 
fined between them. Cooling air is directed into this 
space in order to provide cooling of the heat shield and 
so maintain the heat shield and the bulkhead at accept- 
ably low temperatures. 

[0004] More recently cylinders comprising end flang- 
es, commonly known as miniflares, have been used to 
direct a film of cooling air across the heatshield thus pro- 
tecting it from hot combustion gases. US4,914 I 91 8 dis- 
closes one such prior art miniflare, however, although 
this miniflare provide a film of cooling air for the heat 
shield their own cooling is insufficient to prevent over- 
heating, in particular towards its outer edge. Additionally 
the cooling film produced often ceases to be effective at 
the outer regions of the heatshield. It is an aim of the 
present invention, therefore, to provide an improved de- 
vice for cooling a heatshield which attempts to alleviate 
the aforementioned problems. 
[0005] According to the present invention there is pro- 
vided a combustor for a gas turbine engine in which a 
fuel nozzle is located in the upstream end thereof and 
is positioned within a hollow, annular cylinder, said cyl- 
inder comprising at its downstream end an annular 
flange extending from said cylinder in a generally radial 
direction and said flange comprising a plurality of aper- 
tures extending therethrough. 

[0006] Advantageously cooling air is directed through 
'the apertures in the annular flange thus increasing the 
outer edge of the cylinder and also provides an effective 
cooling air film across an adjacent heatshield. 
[0007] The present invention will now be described, 
by way of example, with reference to the accompanying 
drawings in which: 


Figure 1 is a schematic diagram of a ducted fan gas 
turbine engine having an annular combustor. 
Figure 2 is a partially sectioned side view of a com- 
bustor in accordance with the present invention. 
Figure 3 is view of a cylinder and flange in accord- 
ance with the present invention. 
Figure 4 is a cross sectional view of a portion of the 
cylinder and flange (apertures not shown) of figure 
3. 

[0008] With reference to figure 1 there is shown a 
three shafted ducted fan gas turbine engine of generally 
conventional configuration. It will be understood howev- 
er that the present invention may be usefully employed 
in other engine configurations. 

[0009] The engine of figure 1 comprises in axial flow 
series a low pressure spool consisting of a fan 2 driven 
by a low pressure turbine 4 via a first shaft 6, an inter- 
mediate pressure turbine 10 through a second shaft 12 
and a high pressure compressor 14 driven by a high 
pressure turbine 16 via a third shaft 18, an annular com- 
bustor 20 and a propulsive nozzle 21 . 
[0010] The annular combustor 20 is shown in more 
detail in Figure 2. The combustor chamber inner casing 
22 comprises radially spaced inner and outer walls 24, 
26 respectively, interconnected at their upstream ends 
by means of an annular bulkhead 28. The walls 24 and 
26 extend upstream of the bulkhead to form a domed 
combustor head 30. The bulkhead divides the combus- 
tor into an upstream cooling air chamber32 and a down- 
stream combustion region and a downstream combus- 
tion region 34. 

[0011] Compressor delivery air from an upstream 
compressor (not shown, but situated to the left of the 
drawing) enters the cooling air chamber 32 through a 
plurality of circumferentially spaced inlet apertures 36 
before entering the combustion chamber 34. Fuel is de- 
livered to the combustion chamber by means of a plu- 
rality of air spray type fuel supply nozzles 38. The noz- 
zles are suspended from a combustion chamber outer 
casing structure 40 and extend into the combustor 20 
through a corresponding array of circumferentially 
spaced apertures 42 is provided in the bulkhead mem- 
ber 28, each to receiver the outlet of an adjacent one of 
the nozzles. 

[0012] A protective heatshield 44 is mounted on the 
downstream face of the bulkhead 28 to provide thermal 
shielding from combustion temperatures. This heat- 
shield has an annular configuration made up of a plural- 
ity of abutting heatshield segments 46. The segments, 
which are of substantially identical form, extend both ra- 
dially towards the inner and outer walls 24, 26 of the 
combustor and circumferentially towards adjacent seg- 
ments to define a fully annular shield. Some or all of the 
heatshield segments may be adapted to receive a fuel 
nozzle. Those which receive a fuel nozzle comprise an 
aperture the periphery of which is defined by an axially 
extending cylindrical flange 48 which locates the heat- 
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shield in the corresponding aperture 42 in the bulkhead 
wall 28. 

[0013] Each heatshield segment receives an airspray 
burner and a miniflare seal 49. The miniflare seal 49 is 
in the form of an annular cylinder 50 and is provided with 
a pair of axially spaced radial flanges 52 and 54 which 
slidably engage with the heatshield flange extremities. 
The cylindrical miniflare 49 has an external diameter 
which is less than the heatshield aperture. The miniflare 
radial flange 54 extends radially from the downstream 
end of the cylinder. This flange 54 comprises a further 
axially extending end flange portion 56. This axially ex- 
tending flange portion comprises two rows of holes 58, 
60 axially spaced from one another. The upstream outer 
rim of this end flange portion 56 is provided with castel- 
lations 62 at its outer edge. 

[0014] In use air passes through slots 64 defined in 
the heat shield flange 48 between the miniflare 49 and 
the heatshield 44 into a chamber. The air then discharg- 
es through the two rows 58 and 60 of holes to.produce 
a cooling film across the heatshield 44 or head of the 
chamber. Also air passing through the holes will remove 
heat from the edge of the miniflare 49. The provision of 
multi rows of holes 58, 60 in the miniflare flange end 
portion 56 increases the cooling of the outer edge of the 
miniflare and as such reduces its surface temperature 
and provides a more effective air film across the heat- 
shield 44 or combustor head face thus increasing the 
protection from hot combustion gases. 


60) within the flange portion (56). 

5. A combustor (20) according to any one of the pre- 
ceding claims characterised in that said annular 

5 cylinder (50) also comprises a second flange (52) 
positioned axially upstream from said flange (54) of 
claim 1. 

6. A combustor (20) according to any one of the pre- 
10 ceding claims characterised in that a heatshield 

(44) is provided within an aperture for receiving said 
fuel nozzle (38). 

7. A combustor (20) according to claim 6 character- 
's ised in that said heatshield (44) aperture compris- 
es an axially extending cylindrical flange (48) which 
locates the heatshield (44) in a corresponding ap- 
erture in the bulkhead (28) of the combustor (20). 

20 8. A combustor (20) according to claim 7 character- 
ised in that the heatshield flange (48) is provided 
with slots (64) to direct cooling fluid to an annular 
region (66) between the heatshield flange (48) and 
the cylinder (50). 

25 

9. A combustor (20) according to any one of the pre- 
ceding claims characterised in that said cooling 
air is directed radially by said cylinder (50) and as- 
sociated flange (54) as a film of air across the heat- 
30 shield (44). 


Claims 

1 . A combustor (20) for a gas turbine engine in which 
a fuel nozzle (38) is located in the upstream end 
thereof and is positioned within an annular cylinder 
(50) coaxial with the fuel nozzle (38), the annular 
cylinder (50) comprising at its downstream end an 
annular flange (54) extending from the annular cyl- 
inder (50) in a generally radial direction , the annular 
flange (50) further comprises a flange portion (56), 
the flange portion (56) defines a plurality of castel- 
lations (62) in the an upstream edge thereof , char- 
acterised in that said flange portion (56) extends 
axially and defines a plurality of cooling fluid aper- 
tures (58) that radially extend therethrough. 

2. A combustor (20) according to claim 1 character- 
ised In that the annular cylinder (50) is of unitary 
construction. 

3. A combustor (20) according to any one of claims 
1 -2 characterised in that the flange portion (56) 
extends axially in the upstream direction 

4. A combustor (20) according to any one of the pre- 
ceding claims characterised in that the apertures 
(58, 60) are provided in two axially spaced rows (58, 


Patentanspruche 

35 1 . Brennkammer (20) fur ein Gasturbinentriebwerk mit 
einer Brennstoffdiise (38) im stromaufwartigen En- 
de, die innerhalb eines Ringzylinders (50) koaxial 
zur Brennstoffdiise (38) liegt, wobei der Ringzylin- 
der (50) an seinem stromabwartigen Ende einen 

40 Ringflansch (54) aufweist, der sich von dem Ring- 
zylinder (50) in einer allgemein radialen Richtung 
erstreckt und der Ringflansch (54) weiter einen 
Flansch (56) aufweist, der mehrere Verzahnungen 
(62) am stromaufwartigen Rand aufweist, dadurch 

45 gekennzeichnet, daG der Flansch (56) sich axial 
erstreckt und mehrere Kuhtfluidoffnungen (58) auf- 
weist, die sich in Radialrichtung durch den Flansch 
hindurch erstrecken. 

50 2. Brennkammer (20) nach Anspruch 1 , 

dadurch gekennzeichnet, daB der Ringzylinder 
(50) eine einheitliche Konstruktion aufweist. 

3. Brennkammer (20) nach einem der Anspruche 1 
55 oder 2, 

dadurch gekennzeichnet, da(3 der Flansch (56) 
sich axial stromauf erstreckt. 
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4. Brennkammer (20) nach einem der vorhergehen- 
den Anspruche, 

dadurch gekennzeichnet, daB die Offnungen (58, 
60) in zwei axial im Abstand zueinander angeord- 
neten Reihen (58, 60) innerhalb des Flansches (56) 
liegen. 

5. Brennkammer (20) nach einem der vorhergehen- 
den Anspruche, 

dadurch gekennzeichnet, daB der Ringzylinder 
(50) auBerdem einen zweiten Flansch (52) auf- 
weist, der axial stromauf des Flansches (54) gemaB 
Fig. 1 angeordnet ist. 

6. Brennkammer (20) nach einem der vorhergehen- 
den Anspruche, 

dadurch gekennzeichnet, daB ein Hitzeschild (44) 
innerhalb einer Offnung vorgesehen ist, urn die 
Brennstoffduse (38) aufzunehmen. 

7. Brennkammer (20) nach Anspruch 6, 

dadurch gekennzeichnet, daB die Offnung des 
Hitzeschildes (44) einen axial verlaufenden zylindri- 
schen Flansch (48) aufweist, der den Hitzeschild 
(44) in einer entsprechenden Offnung im Brenner- 
kopf (28) der Brennkammer (20) festlegt. 

8. Brennkammer (20) nach Anspruch 7, 

dadurch gekennzeichnet, daB der Flansch (48) 
des Hitzeschildes mit Schlitzen (64) versehen ist, 
um Kuhlluft auf einen Ringbereich (66) zwischen 
dem Hitzeschildflansch (48) und dem Zylinder (50) 
zu richten. 

9. Brennkammer (20) nach einem der vorhergehen- 
den Anspruche, 

dadurch gekennzeichnet, daB die Kuhlluft durch 
den Zylinder (50) und den zugeordneten Flansch 
(54) radial als Luftfilm uberden Hitzeschild (44) ge- 
richtet wird. 


Revendications 

1 . Chambre de combustion (20) pour un moteur a tur- 
bine a gaz dans lequel une buse de combustible 
(38) est situee dans I'extremite amont de la cham- 
bre et est positionnee a I'interieur d'un cylindre an- 
nulare (50) qui s'etend coaxialement a la buse de 
combustible (38), le cylindre annulaire (50) compre- 
nant au niveau de son extremite aval une bride an- 
nulaire (54) s'etendant a partir du cylindre annulaire 
(50) dans une direction generalement radiale, la bri- 
de annulaire (50) comprenant en outre une partie 
de bride (56), la partie de bride (56) definissant plu- 
sieurs cr6nelures (62) dans un bord amont de celle- 
ci, caracterise en ce que ladite partie de bride (56) 
s'etend axialement et definit plusieurs ouvertures 


6 

de refroidissement de fluide (58) qui s'etendent ra- 
dialement atravers. 

2. Chambre de combustion (20) selon la revendication 
s 1 , caracterisee en ce que lecylindre annulaire (50) 

est monobloc. 

3. Chambre de combustion (20) selon Tune quelcon- 
que des revendications 1 et 2, caracterisee en ce 

10 que la partie de bride (56) s'etend axialement dans 
la direction amont. 

4. Chambre de combustion (20) selon Tune quelcon- 
que des revendications precedentes, caracterisee 

*5 en ce que les ouvertures (58, 60) sont prevues en 
deux rangees espacees axialement (58, 60) a I'in- 
terieur de la partie de bride (56). 


5. Chambre de combustion (20) selon Tune quelcon- 
20 que des revendications precedentes, caracterisee 

en ce que ledit cylindre annulaire (50) comprend 
egalement une seconde bride (52) positionnee 
axialement en amont de ladite bride (54) de la re- 
vendication 1 . 

25 

6. Chambre de combustion (20) selon Tune quelcon- 
que des revendications precedentes, caracterisee 
en ce qu'un ecran thermique (44) est prevu a I'in- 
terieur d'une ouverture pour recevoir ladite buse de 

so combustible (38). 

7. Chambre de combustion (20) selon la revendication 

6, caracterisee en ce que ladite ouverture a ecran 
thermique (44) comprend une bride cylindrique (48) 

35 qui s'etend axialement et qui positionne I'ecran ther- 
mique (44) dans une ouverture correspondante 
dans le cadre (28) de la chambre de combustion 
(20). 

^0 8. Chambre de combustion (20) selon la revendication 

7, caracterisee en ce que la bride a ecran thermi- 
que (48) est pourvue de fentes (64) pour diriger un 
fluide de refroidissement vers une region annulaire 
(66) situee entre la bride a ecran thermique (48) et 

« lecylindre (50). 

9. Chambre de combustion (20) selon Tune quelcon- 
que des revendications precedentes, caracterisee 
en ce que ledit air de refroidissement est dirige ra- 
50 dialement par ledit cylindre (50) et la bride associee 
(54) sous la forme d'un film d'air a travers I'ecran 
thermique (44). 
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Gas turbine engine combustor 


(57) 

A combustor for a gas turbine engine has a fuel 

flange extending from the cylinder in a generally radial 


nozzle located in the upstream end thereof and is posi- 
tioned within a cylinder coaxial with said nozzle. The cyl- 
inder comprises at its downstream end an annular 


direction. The flange has a plurality of cooling air aper- 
tures radially extending therethrough so as to direct 
cooling air along the face of an adjacent heatshield. 


Fig.3. 
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